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AUTOMATIC DOOR CLOSURE FOR
BREAKOU'T SLIDING DOORS AND PATIO
DOORS

FIELD OF THE INVENTION

The present invention comprises an automatic door-clos-
ing device for use on breakout sliding doors and patio sliding
doors. In particular, a device according to the present mnven-
tion will automatically close a set of sliding doors whereby a
first door 1s mntended to slide over, and proximate to, a second
door. The device also handles a set of sliding doors that fully
break out 1into an open position whereby the first sliding door
1s placed 1into an open position by sliding over, and proximate
to, a second door, and then the set of both doors 1s opened with
respect to a door frame.

BACKGROUND OF THE INVENTION

1. Brief Description of the Related Art

Various prior art door-closing systems have been disclosed
that self-close patio sliding doors with bottom tracks. Typi-
cally, these prior art devices utilize cylindrical tubes having a
weilght that 1s connected to a cable, the cable passes over a
pulley, and the pulley 1s anchored 1n the doorjamb. Each of
these door-closing systems utilizes a valve means at the bot-
tom of the tube to control the flow of air passing therethrough.

Typical prior art sliding door closers are disclosed 1n U.S.
Pat. No. 3,334,444 to Hargrove (heremafter, “the ’444
Patent), and U.S. Pat. No. 4,884,369 to Tatham (heremafter,
“the *369 Patent™). As with typical prior art devices, the *444
Patent and the *369 Patent teach that when a door 1s opened,
a weight rises 1n the tube; when the door is released, the
weight drops 1n the tube according to the port adjustment in
the tube, and the door closes. (See the 444 Patent, Column 5,
Lines 54-61; and the 369 Patent, Abstract).

Another prior art device, U.S. Pat. No. 4,649,598 to Kin-
sey, et al. (hereinafter, “the 598 Patent™), utilizes a weight
and pulley system such as that described above with respect to
the 369 Patent, together with a pneumatic seal located at the
top of the weight and designed to builer the speed at which the
door closes. (See the *598 Patent, Column 3, Lines 47-56).

However, none of the prior art devices provide an auto-
matic door-closure mechanism for a set of sliding doors that
permit the sliding doors to fully break out into an open posi-
tion whereby the first sliding door 1s placed into an open
position by sliding over, and proximate to, a second door, and
the set of both doors 1s opened with respect to a door frame.

As an example, there remains a need within hospitals that
utilize trackless breakout sliding doors in Intensive Care
Units (ICU). These doors allow ICU rooms to maintain a
negative pressure which 1s required because the hospitals are
utilizing these rooms as 1solation units for persons with a
contagious disease. One way to have these rooms pressurized
1s to have the doors closed all of the time. In recent years, the
demand for the automatic self-closing device has become
more prevalent.

In other situations such as clean rooms, there also 1s a need
for this self-closing device to inhibit the entry of dust and
other particles 1into the clean room. It 1s has been found that
clean rooms also can be negative pressure rooms. Alterna-
tively, automatic self-closing doors might be desirable to keep
particles or odors mside a room such as 1n laboratories where
there 1s chemical testing, mixing, and any odors that are
unwanted in other areas of the facility.

An automatic seli-closing device also provides an appro-
priate fire door protection where typical trackless sliding
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2

doors may be used. When the smoke detectors and alarms go
oll, a magnet will disengage and the door closure device will
automatically close the door panel to cut down on drafts from
one area.

With hotels, homes, and otffice buildings, there 1s a need for
a more elficient closing device for the shiding door. An
improved automatic closing device for sliding doors will
improve energy efliciency, convenience, security, and safety.
Any improvement 1n self-closing doors known 1n the prior art
will therefore be an improvement in these areas as well.

Based on the shortcomings of the prior art described above
and other known prior art, the object of this present invention
1s to provide an automatic closing device for both the track-
less breakout sliding door and the patio sliding door. Another
object of the present invention 1s to provide additional unique
features for an automatic closing device including a novel
pulley housing, alternative cable fabrication material, alter-
native means for attaching the cable to the trackless breakout
sliding door, alternative pulley housing fabrication material
and alternative weighted piston fabrication material.

2. Description of the Invention

The present invention comprises an automatic door-clos-
ing device used on trackless breakout sliding doors typically
installed 1n hospitals for ICU doors, clean room facilities, fire
doors, and laboratories. This automatic door-closing device
also can be used on patio sliding doors for energy efficiency,
convenience, security, and safety of having a patio sliding
door automatically closed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 provides an 1sometric drawing of an automatic door
closure assembly according to the present invention, together
with three detail views.

FI1G. 2 provides an 1sometric drawing of the automatic door
closure assembly shown 1n FIG. 1 wherein the sliding doors
are shown 1n the breakout position.

FIG. 3 provides a top-view of the automatic door closure
assembly shown 1n FIG. 1.

FIG. 3A provides a sectional view of the automatic door
closure assembly shown 1n FIG. 3 taken along line D-D of
FIG. 3, together with three detail views.

FIG. 4A provides an 1sometric view of a valve assembly
utilized within the automatic door closure assembly shown 1n
FIG. 1.

FIG. 4B provides a side view of the valve assembly shown
in FIG. 4A.

FIG. 4C provides a sectional view of the valve assembly
shown 1n FIG. 4B taken along line J-J of FIG. 4B.

DETAILED DESCRIPTION OF THE INVENTION

A door closing device system 10 according to the present
invention 1s shown i FIG. 1. As shown 1n FIG. 1 and Detail
C, the closing device system 10 comprises a cylindrical tube
12 attached to the front face 14 of the sliding door panel 16.
Accordingly, cylindrical tube 12 may comprise a true cylin-
drical shape rather than define a flat portion for mating with
the side width face of sliding door panel 16. As such, sliding
door panel 16, together with the mounted cylindrical tube 12,
may be positioned 1nto a fully open position whereby sliding
door panel 16 1s placed 1into an open position by sliding over,
and proximate to, a second door panel 17, and then the set of
both doors 1s opened with respect to a door frame.

As shown 1n Detail A, a bearing-mounted pulley housing
18 1s mounted on to the top portion 20 of cylinder 12. As
shown 1n Detail B, cable 22 1s anchored into cable anchor
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housing 24. Cable anchor housing 24 1s mounted on the top
face 26 of the sliding door panel header 28 (not on the sliding
door 16) and substantially flush with the front face of header
28. Cable 22 can be anchored within cable anchor housing 24
by any number of known means.

As shown 1 FIG. 2, the novel bearing-mounted pulley
housing 18 allows the sliding door panel 16 to breakout when
needed and then be returned to 1ts original position for con-
tinual use of the automatic closing feature without any
mechanical adjustments. Note, as shown 1n FIG. 3, the bear-
ing-mounted pulley housing 18, cable 22, and cable anchor
housing 24 all remain 1n their original planar positions rela-
tive to sliding door panel header 28; that 1s, these components
do not breakout along with sliding door panel 16.

As depicted 1n FIG. 3A, Detail 1, cylinder 12 further com-
prises a valve assembly 30 positioned on the bottom of the
cylinder 12. Valve assembly 30 1s shown 1n greater detail in
FIG. 4A, FIG. 4B and FIG. 4C. Valve assembly 30 further
comprises an O-ring 34A that engages with a corresponding
circular groove machined 1n valve assembly 30. Thus, valve
assembly 30 may sealingly engage cylinder 12. The bleeder
value 32 at the bottom of the valve assembly 30 controls the
amount of the air coming out of the cylinder 12 which, 1n turn,
adjusts to accommodate or limit the speed of the closing door
16. The valve can be adjusted so that the door can close faster
or slower depending on the facility or resident needs.

Other features shown in FIG. 3A, Detail I and FIG. 4C
include cylinder 12, valve assembly 30, bleeder valve 32,
O-ring 34A and bracket 36. Bracket 36 1s also shown i 3
places 1n FI1G. 2. At the top of the weight as shown 1n FIG. 3,
Detail H, another rubber O-ring 34 engages with a corre-
sponding circular groove machined in valve assembly 30.
Thus, valve assembly 30 may sealingly engage cylinder 12.
O-ring 34 dampens any piston slap against the cylinder side-
wall to quute any vibration noise. In addition, as shown in FIG.
3A, Detail H, O-ring 34 guides weight 38 straight inside
cylinder 12. As described hereinabove, cylinder 12 1s fastened
to sliding door panel 16 with bracket 36.

As further shown 1n FIG. 3A, Detail H, weight 38 travels
vertically within cylinder 12 to accommodate the movement
of sliding door panel 16. A rubber U cup 40 seals weight 38 to
the 1nside of cylinder 12. The ball check valve within valve
assembly 30 floats up, or permits air to enter cylinder 12, as
weight 38 1s nising and sliding door panel 16 1s opening.
Conversely, the configuration of valve assembly 30 permits
air to exit cylinder 12 as weight 38 1s descending and sliding
door panel 16 1s closing. When sliding door panel 16 1is
manually opened, weight 38 i1s pulled upward by cable 22
attached to the weight 38 on one end and cable anchor hous-
ing 24 on the other end. As sliding door panel 16 starts to
close, gravity takes over which causes weight 38 to descend
thereby pulling sliding door panel 16 completely closed.

A rubber U-cup 40 1s mounted at the bottom of weight 38.
U-cup 40 flairs out when weight 38 1s rising and keeps weight
38 secaled to the nside of cylinder 12. Conversely, as weight
38 1s dropping, pneumatic seal U-cup 40 compresses air down
through the valve assembly 30 to seal off the weight to the
inside of the cylinder below the weight. The air 1s regulated
through a check valve set screw that may be turned 1n and out
to let more air out or less air out which controls the speed of
the door.

Cable 22 may be attached to weight 38 by any one of a
number of known means. In the embodiment taught herein
and shown 1n FIG. 3A Detail H, cable 22 1s attached to weight
38 by use of a counter-sunk threaded adapter 42 anchoring
cable 22 to weight 38. Cable 22 1s attached to threaded adapter
42 with a swivel connection so that there 1s no twisting of the
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cable 1f weight 38 started twisting inside cylinder 12. O-ring
34 provides for noise and vibration dampening.

As described hereinabove and shown 1n FIG. 3A Detail G,
bearing-mounted pulley housing 18 1s mounted on to the top
portion 20 of cylinder 12. Note that cylinder 12 actually
rotates 1n relation to bearing-mounted pulley housing 18
when sliding door panel 16 1s 1n the breakout position. As
shown more clearly 1n FIG. 2, the entire cable mechanism
does not rotate 1n relation to cylinder 12 when sliding door
panel 16 1s in the breakout position. Cable 22 1s anchored 1nto
cable anchor housing 24, which, in turn, 1s mounted on the top
face 26 of the sliding door panel header 28. The header 28
remains 1n place and, therefore, so must the hardware
mounted thereto. Of particularly novel design 1n the embodi-
ment of the present invention 1s that breakout of sliding door
panel 16 1s permitted while still maintaining the automatic
teature of door closing device system 10.

Bearing-mounted pulley housing 18 has been designed for
the trackless breakout sliding doors because these doors also
hinge. In addition, this design also can be used with a regular
sliding patio door to accommodate proper alignment with the
anchoring point of the cable. Bearing-mounted pulley hous-
ing 18 rotates 1n relation to cylinder 12 when the door breaks
out or 1s 1n a hinging position. This new design contains a
vertical needle bearing 46 that 1s inserted into cylinder 12.
Bearing-mounted pulley housing 18 in turn 1s positioned
within vertical needle bearing 46. A second pulley assembly
47 1s mounted on an axle within bearing-mounted pulley
housing 18 to center the cable 22 for positioning within bear-
ing-mounted pulley housing 18.

Returning to 1 FIG. 3A Detail G, thrust bearing 48 1s
positioned at the top of cylinder 12, whereon the bearing-
mounted pulley housing 18 can rest, thereby causing less
friction and accommodating rotation when the door breaks
out. Accordingly, thrust bearing 48 relieves vertical friction
and vertical needle bearing 46 relieves horizontal friction.
This design also allows the pulley housing and the cylinder to
return to a properly aligned positioned when the door 1s put
back into the sliding position without any mechanical adjust-
ments needed. The actual pulley 50 can be any properly sized,
conventional pulley known 1n the art. Bearing-mounted pul-
ley housing 18 also comprises slot 52 to accommodate the
running of cable 22 from weight 38 to cable anchor housing
24.

In a preferred embodiment of the invention, bearing-
mounted pulley housing 18 comprises pulley 50 which, in
turn, comprises a ball bearing assembly 31 rotateably
mounted on mounting axle 53. This embodiment 1ntroduces
far less friction into the system than any prior art device and
reduces wear of all of the related components passing there-
through.

The bearing-mounted pulley housing also allows the slid-
ing door panel to move 1nto a breakout position without any
damage to the cable. Similarly, the mechanism permits the
sliding door panel to return to a properly aligned position
when the door 1s put back into the shiding position without
requiring any mechanical adjustments. When the sliding door
panel 1s broken out of the header frame, the door 1s opened all
the way causing the cable to stretch. With the door closing
systems presently known 1n the art, the door could scrape the
bottom edge of the cable and fray the cable. The bearing-
mounted pulley housing design of this present invention
climinates that problem by actually rotating the cylindrical
tube with respect to the sliding door when the door breaks out.

The bearing-mounted pulley housing design also can be
used with a regular sliding patio door to accommodate the
proper alignment with an anchoring point of the cable. With
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conventional sliding patio doors, door closer clips have to be
installed to create a proper alignment with the anchoring
point of the cable. This can be unsightly. The bearing-
mounted pulley housing solves this problem.

One embodiment of a bearing-mounted pulley housing
according to the present invention, and in further contrast to
the prior art, 1s that the pulley housing 1s fabricated from
aluminum rather than plastic. It 1s found to be efficient while
allowing the cable to run true with the least amount of friction.
In addition, with a unit fabricated from aluminum, there 1s
less wear and tear on the cable because of the strength of
aluminum 1n comparison to plastic.

Another embodiment of the present invention comprises
the means for attaching the cable to the cable anchor housing.
Prior art means for attaching a cable to a cable anchor housing
comprise an eyelid connector for the cable. To eliminate the
potential of cable connection breakage, the present invention
comprises an off-set aluminum block with a through bolt to
fasten the block to the door and to loop the cable around the
inner shait of the bolt. Therefore, when the cable 1s wrapped
around the stand off and comes back out through the guide
hole, 1t 1s connected with a nickel press and ties off 1n a
slipknot. This prevents the problems found with the prior art
designs by eliminating any sharp corners that could eventu-
ally break the cable.

In a preferred embodiment of the present invention, the
cable used is a fiber cable rather than steel. This fiber cable has
been effective under a 360-pound test. The weight used for the
closing device 1s only about 3.5 pounds therefore there 1s no
concern for breakage of the cable. The cable also 1s preferred
because it 1s very flexible and very slippery thereby causing
very little friction and creating a long life expectancy for the
cable.

A preferred embodiment of the present invention com-
prises a weight wherein the weight in turn comprises solid
steel. Other prior art devices have used a drawn aluminum;
however, a solid steel weight 1s found to be much cleaner than
the drawn aluminum weight. The drawn aluminum tube
weilght used by others contains lead and potentially additional
lead shot 11 needed. That method 1s found to be very messy
and much harder to install and/or repair. By utilizing a solid
steel weight with this new seli-closing device, 1t1s found to be
more successiul and much cleaner to install and/or repair. For
hospitals, clean room {facilities, and residential usage, a
cleaner more efficient weight 1s preferred.

The automatic door-closing device of the present invention
overcomes the shortcomings of the prior art. Although the
invention has been described 1n considerable detaill with
respect to particular embodiments of Applicant’s automatic
door-closing device, 1t will be apparent that the invention 1s
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capable of numerous modifications and variations, apparent
to those skilled 1n the art, without departing from the spirt
and scope of the 1nvention.

The invention claimed 1s:

1. A sliding door automatic closing device comprising:

a) a sliding door frame header;

b) at least one sliding door;

¢) a cylindrical tube attached to the sliding door;

d) a pulley housing rotateably mounted to the top of the
cylindrical tube wherein the pulley housing 1s mounted
within a thrust bearing and the thrust bearing 1s mounted
to the top of the cylindrical tube;

¢) a weight positioned within the cylindrical tube;

1) a cable attached at one end to the frame header and at a
second end to the weight; and

g) a valve positioned at the bottom of the cylindrical tube.

2. The slhiding door automatic closing device of claim 1

turther comprising a cable housing mounted to the frame
header wherein the cable 1s attached to the cable housing.

3. The shiding door automatic closing device of claim 1
wherein the pulley further comprises a ball bearing assembly.
4. A sliding door automatic closing device comprising:

a) a sliding door frame header;

b) at least one sliding door;

¢) a cylindrical tube attached to the sliding door;

d) a pulley housing rotateably mounted to the top of the
cylindrical tube wherein the pulley housing 1s mounted
within a needle bearing, and the needle bearing 1s
mounted to the top of the cylindrical tube;

¢) a weight positioned within the cylindrical tube;

1) a cable attached at one end to the frame header and at a
second end to the weight; and

g) a valve positioned at the bottom of the cylindrical tube.

5. The sliding door automatic closing device of claim 4

wherein the pulley further comprises a ball bearing assembly.

6. The sliding door automatic closing device of claim 4

further comprising a cable housing mounted to the frame
header wherein the cable 1s attached to the cable housing.

7. A sliding door automatic closing device comprising:

a) a sliding door frame header;

b) at least one sliding door;

¢) a cylindrical tube attached to the sliding door;

d) a means for controlling air flow 1nto and out of the
cylindrical tube;

¢) a pulley housing rotateably mounted to the top of the
cylindrical tube wherein the pulley housing 1s mounted
within a thrust bearing and within a needle bearing;

) a weight positioned within the cylindrical tube; and

g) a cable attached at one end to the frame header and at a
second end to the weight.
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